Current interest in the aetiology of congenital defects has increased the need for reliable sources of information about incidence. A central registry with access to a wide variety of reporting sources can play an important part, not only in incidence studies, but in the general epidemiology of these defects.
Such a registry provides a storehouse of readily available and constantly expanding information. By virtue of the diversity of information and the large samples available, important incidence variables, such as sex, race, maternal age, or season of birth, can be taken into account without sacrificing statistical validity. Moreover, the examination of bulk data of this kind often leads to the discerning of epidemiological patterns such as frequency of specific combinations of defects and familial tendencies.
The Registry for Handicapped Children and Adults in British Columbia was established in 1952. At the end of 1965, there were about 30,000 live and dead registered cases, including 20,300 living children or roughly 3 per cent. of the child population of the Province. It is emphasized, however, that this caseload cannot be used as a source of complete information, for the following reasons:
(1) Registration is voluntary.
(2) Until recently minor defects without residual handicap were not registered. (3) An individual must be alive at the time in order to be registered. (However, those who die subsequently remain on the Registry caseload.) It is for these reasons that Registry data must be supplemented by information from Provincial Vital Records. Fortunately, a unique feature of the Registry is its close working association with the Division of Vital Statistics and other bodies within the Public Health organization of the Province. This aspect of the Registry is discussed by Mott (1963) in his account of its history and operation.
Previously reported findings based on the conjoint use of Provincial Vital Records and Registry data have dealt mainly with factors influencing the incidence of specific defects. Miller (1964) found that the incidence of cleft lip and palate among the Indians of British Columbia was higher than among Caucasians whereas the pattern was reversed in the case of neural tube anomalies. Renwick, Miller, and Paterson (1964) presented evidence showing that maternal age influenced the incidence of congenital heart disease independently of its association with mongolism.
Newcombe (1966) studied familial tendencies in children's diseases by computer linkage and found that almost all the conditions he examined tended to repeat in sibs.
The present communication describes ways of making the Registry data most effective as a source ofascertainment, by combination with different kinds of vital records. It will be shown that the relative importance of the Registry or of any one kind of record depends on the nature of the defect in question. Of particular importance in this respect are:
(a) The relative ease of detection of the defect.
(b) The relative lethality of the defect in the perinatal period.
The Registry, as a source of incidence data, has two main advantages. The first is access to information relating to defects reported on live birth notices by attending physicians. Through an arrangement with the Division of Vital Statistics, registration of newborn children with defects reported on these records has been in effect since the inception of the Registry. The second advantage is the long period of casefinding inherent in the operation of the Registry, resulting in the subsequent registration of many cases which are "missed" at birth. This advantage is provided through the province-wide reporting of handi-D. H. G. RENWICK capped children to the Registry by provincial and metropolitan health units, voluntary agencies, institutions, hospitals and treatment centres, private physicians, and other sources. Table I shows the number of live-born children reported on the Physician's Notice of Birth in British Columbia in the years 1952-57 inclusive, as having specified congenital defects, comparedwith the number of live and dead children originating from the same cohort of births, who were on the Registry at the end of 1964. Also shown are incidence rates per 1,000 live births based on data from these two sources. It can be readily seen that live birth notifications alone are unreliable as a source of incidence data for congenital heart disease, and are inadequate even for some of the gross malformations, such as clubfoot and the cleft lip and palate complex. (Fogh-Andersen, 1961) and Finland (Gylling and Soivio, 1962) which Milham (1963) claimed were fortunate from the stand-point ofcomplete reporting.
On the whole, the estimates which were based solely on birth records in Table III Miller (1964) and Neel (1958) , and individuals of Japanese and Chinese ancestry constitute a large proportion of the population of Hawaii. Greene (1963) , using data from various sources, found that the combination of cleft palate and cleft lip occurred more frequently than either single component. He also found that cleft lip only and the combination were more common in the male while the reverse was true in the case of cleft palate only. While the overall rates per 1,000 births of I 14 (British Columbia) and 1-18 (Upper New York State) were similar in the two series in the case of spina bifida, the hydrocephalus rate was 33 per cent. higher in the British Columbia data (1 -12 as compared with 0 84). Gittelsohn and Milham (1962) , who used birth and death records, noted that hydrocephalus presents a special problem because it may be post-natal in origin. They also suggested that, since many cases developing after birth would have poor viability, they were subject to ascertainment through death records. However, the data indicate that later registration of children missed at birth probably accounted for the higher hydrocephalus rate in British Columbia. This is brought into sharper focus if live-born and stillborn hydrocephalus rates per 1,000 total births are considered separately. In the case of hydrocephalus, the male rate was higher in both series, although the difference was not statistically significant in the British Columbia data. However, when Gittelsohn and Milham (1962) separated the Upper New York population into white and non-white components, the latter comprising only 4 per cent. of the total number of births, the male rate for hydrocephalus was found to be higher in the white race but lower among non-whites. The higher female incidence of spina bifida, on the other hand, held true for both races.
FURTMHR AUGMENTATION OF REGISTRY DATA BY VITAL RECORDS As a result of the growing importance of the Registry as an information centre, a new recording system within the Registry organization was introduced in 1965 further to facilitate access to vital records and to ensure more comprehensive recording. By special arrangement with the central office of the Division of Vital Statistics, the Registry receives copies of live and stillborn records and death records relating to children under 7 years of age in which a congenital defect is mentioned. Information thus obtained is filed under a separate system after a careful check for duplication with the regular Registry caseload. The classification of defects and the organization of the data for research purposes are carefully supervised by two medical consultants and a genetic consultant to the Registry.
As a result of the broader basis of information which has thus been made possible, a more comprehensive programme of studying congenital defects has been undertaken. This involves the use of an expanded coding system, including aetiological and genetic sections, and will be the subject of a future communication.
SUMMARY
The use of a central registry for the handicapped in British Columbia for estimating the incidence of congenital defects is described. Although the Registry is a voluntary one, the large number of cases accumulated since its inception in 1952 has made it an important centre of information.
The main advantages of the Registry are:
(1) Access to live birth records as a more or less direct source of registration of defects through its close working relationship with the Division of Vital Statistics. (2) A vast network of reporting agencies throughout British Columbia through which many cases missed at birth are susequently registered. The augmentation ofthe former source ofinformation by the latter is described with examples, congenital heart disease fumishing the most striking example.
The relative importance of the Registry and of different kinds of vital records for ascertainment in relation to different types of defect is discussed.
For gross malformations with relatively low perinatal mortality rates, the Registry has been used as an exclusive source of information. Estimates of the incidence of the cleft lip and palate complex based exclusively on Registry data are in good agreement with other published estimates.
For congenital defects of a more occult nature and with high post-natal mortality rates, Registry data must be supplemented by death records. Estimation of the incidence of congenital heart disease based on Registry data thus supplemented is more reliable than estimation based exclusively on birth and death records.
For severe defects with a high stillbirth rate, Registry data must be supplemented by stillbirth records. The use of the Registry in this manner for ascertaining the incidence of spina bifida and hydrocephalus is described.
